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I subsequently observed that the fall from discharge end might be saved by addition of a descending pipe dipping below lowest water level.
This constituted a material improvement and led me at once to the form in which I now intend that the machine should be generally used, with the jet acting vertically and the discharge end of the pipe dipping under the water level in the course prepared for leading the whole water away from the machine.
A preliminary idea of the principle of action in the jet pump may probably be best communicated by reference to the jet blast of locomotive steam engines, which to many must be already familiar. The waste steam after having left the working cylinders in the locomotive engine is directed vertically upwards at the bottom of the chimney in its centre. It mixes with the smoke and gaseous matters contained in the chimney and dashes them upwards and thereby produces the draught required for brisk combustion in the furnace.
Now if we imagine a jet of water to be substituted instead of the steam as the impelling power, and water also to be substituted for the products of combustion as the substance to be acted on, we derive a primary conception of the mode of action of the jet pump.
For the attainment of a great increase of power, however, and of a high degree of perfection, an additional principle is introduced. It consists in causing the water to now, from its point of greatest rapidity, forwards, through a gradually enlarging or trumpet-shaped pipe:—a principle which has the effect of applying usefully the mechanical work or energy of motion retained in the momentum of each portion of the united stream proceeding from the jet and from the low source, in the propulsion of those portions of the streams which are following.
The principle according to which, when water enters rapidly at the small end of a gradually widening pipe and flows forwards to the wide end, each portion of the water produces a suction impelling forwards all the portions following it, is not new. It was known to the ancient Romans and was even used in some cases among them as a fraud, in fact as a means of cheating the Water Commissioners of those days; the water which could flow through a pipe of a certain size being first agreed to be paid for and a trumpet pipe being afterwards added to produce an increased flow.